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INTRODUCTION: 
The newborn baby's visual system is unique and dynamic. Control 
of eye movements and the development of the ability to focus is 
on e of the very first skills that the baby will master in its 
young life and will eventually form the bridge between what the 
baby's hands touch in his immediate world and what the baby will 
feel and see in the world around him. Today we'll talk about the 
0 to 6 month old baby's visual system and the diseases and visual 
dysfunctions that are most common. We'll talk about how to use 
light diagnostically to screen for abnormalities, which babies 
are considered at high risk for visual problems, and finally, I 
will leave you with a 7-System Vision Screening to help you 
systematically rule c 1t the most common vision anomali es. 
A. frJHAT IS VISION? 
1. BASIC ANATOHY AND RELATED HEALTH CONCERNS 
a. conjunctiva 
1. exposed to infection by bacterial, viral, and 
allergic rxn. 
2. neonatal conjunctivitis 
a. variable etiology with human-contact of 
bacterial origins the most common 
b. up to 12% depending on the institution 
studied (Primary Care of the Newborn, 
John Hopkin's Children Center) 
b. cornea and anterior chamber 
1. high powered lens to see clearly at 
distance 
c. anterior chamber angle and the drainage system 
1. infantile glaucoma 
d. crystalline lens and the accommodati on system 
1. fine focus system to see clearly at 
near 
2. accommodation system is fully developed 
by about 3 months o f life and allows the 
baby to see objects near to him clear ly 
a. congenital disease/maternal d rug 
" l. 
e. iris 
use 
1. cataracts 
a. occurs in about 1/10,000 
of the population 
1. look for normal architecture 
f. pupil 
a. Marfan's 
b. heterochromia 
1. destabilized pigment from the iris 
can lead to secondary open-angle 
glaucoma 
2. congenital Horner's 
1. pupil responses and their connection to the 
SNS/PNS 
g. vitreous 
1. posterior chamber filled with a gel -like 
substance 
2. important diagnostically in detection of 
intraorbital tumors 
a. retinoblastoma 
b. occurs in about 1/10,000 of the 
population 
h. retina 
1. neural tissue that converts light energy to 
electrical energy 
2. premature babies and hypoxia 
a. retinopathy of prematurity 
i. optic nerve and optic tract 
1. transmits electrical impulse to the brain 
for interpretation 
2. the process of visual perception begins in 
the occipital cortex 
a. visual stimulus is relayed to various 
parts of the central nervous system 
where meaning is given to it 
2. ANOMALIES OF FUNCTION 
a. refractive status 
1. near-sighted= myopia- 5% of newborns 
a. premature babies susceptible to high 
myopia 
b. if refractive error is high enough, Rx 
glasses before baby is one year old 
2. astigmatism= an eye that is not spherical 
a. most babies are born with some amount of 
astigmatism, but it tends to be 
compensated for by 2 years of age 
b. preemies 
1. eye not given the time to fu lly 
develop in -ute ro 
2 
2. high astigmatic error is common 
3. may need spectacles to correct 
before 1 year of age 
3. far-sighted = hyperopia - 88% of newborns 
a. elongation of the eye during the first 
two years of life changes the shape of 
the cornea and allows the baby to see 
20/20 at distance by about two years of 
age 
b. baby is already seeing clearly at near 
by around 3 months of age due to the 
matured accommodation system 
c. 25% of hyperopic babies have a 
refractive error too high to be 
compensated for by the elongation of the 
eye 
1. the central nervous system responds 
to a blurry visual image due to a 
high refractive error (myopia or 
hyperopia) or to differe n t 
refractive errors between the eyes 
(anisometropia) by developing 
adaptation processes 
2. amblyopia and strabismus 
most common adaptation resp ons es 
b. developmental anomalies 
1. amblyopia 
a. visual receptors in the brain turn off 
in response to a blurry visual image 
b. result is reduced acuity that cannot be 
made clear even with prescription l enses 
c. 2% of the general population develops 
amblyopia 
1. process usually begins soon after 
birth 
2. strabismus 
a. the learning curve of visual 
dysfunctions 
1. th e longer the receptors 
are "shut off" the longer 
the corrective treatment 
and the less predictable 
the ou tc ome 
b. turning the visual receptors 
back on 
1. vision therapy and len3 
th~rapy 
a. squint, exo /esotr opi a, a turned eye 
b. causes of strabismus 
1. high refractive erro r , di ff erent 
refractive errors between the two 
eyes 
2. EOM and/or supporting 
ligaments/tendon imbalance 
3. interruption or imbalance of the 
muscle innervation 
(Caloroso, 1993, p. 27) 
4. any pathology that degrades the 
quality of the image hitting the 
retina 
a. corneal scars, cataracts, 
tumors, etc. 
c. consequences of strabismus 
d. 
e . 
f . 
1. diplopia and confusion 
2. suppression 
3. depth perception is compromised 
a. a sense of balance, distance 
and size cues are derived from 
our binocularity and resulting 
depth perception 
4. amblyopia -reduced acuity in one 
eye 
5. poor cosmesis 
signs of strabismus 
1. head tilt 
2. one eye closed 
population occurrence 
1. about 3% of the general population 
has a constant strabismus and/or 
amblyopia 
2. 15% of all strabs manifest before 6 
months of life 
family history of strabismus 
a. 70% of strabismics have a 
b. 
c. 
family history of strabismus 
96% of strabismics have a 
sibling with the same type of 
strabismus 
51% of siblings develop the 
strabismus at the same age 
infantile esotropia 
1. over compensation of the medial 
rectus due to neurological 
imbalance or hyper-response of the 
focusing system 
4 . 
can occur in syndromes 
sometimes can be corrected with 
orthoptics 
pseudoesotropia 
a. has the appearance of 
b. 
4 
congenital esotropia 
caused by a combination of 
broad nasal region, epicanthal 
") 
...) . 
folds and/or eyes that are 
close to each other 
c. use the Hirschberg to verify 
Common Pathological Conditions in the Infant 
a. Congenital Nasolacrimal Duct Obstruction (NLDO) 
(normal development?) = ~wet eye~ 
1. subjective 
'"') 
L. • 
3. 
a. overflow of tears 
etiology 
a. nasolacrimal duct does not full y 
b. 
c. 
DDX 
a. 
b. 
develop until the first few we e ks l ife 
insignificant because reflex 
tearing does not fully develop 
until 2 - 3 months of life 
if this duct is slow to develop and 
lacrimation develops first, 
manifests as overflow of tears 
epiphoria symptoms 
NLDO vs. lacrimal sac infection 
1. gently pushing on lacrimal sac 
results in a stream of purulent 
discharge from the puncta 
Jones Dye Test '"') 
-'- . 
4. Tx 
a. resolution cycle 
b. 
1. 73% of infants having NLDO-resolved 
.... 
L.. 
") 
..), 
by 2 mo. 
78% clear spontaneously by 6 mo . 
9 0°& by 1 yr. 
treatment plan 
1. observation for 9-12 months 
accompanied with hydrostatic 
massage 
2. massage-hydrostatic press ure 
ruptures the membranous obstruction 
a. procedt.He 
1. place the index finger 
over the common 
canaliculus to pre ven t 
backflow of discharge 
b. stroke downward firmly 
over the lacrimal s ac 
c. repeat this ten t i mes, 
four times a day 
3. probing 
a. not recommended until 6-12 
wonths of age and ev en t !td1 1 
·,.;i th caution 
c 
. .) 
1. as noted above, 
spontaneous reso lu:~ion 
. .., 
~ . 
4. intubation 
occurs in 90% o£ cases by 
1 year of age 
(KANSKI, 1992 p. 53) 
Neonatal Conjunctivitis (with or without lid 
involvement) 
1. chronic burning with mild photophobia 
2. conjunctiva is pink to red and there is 
a discharge. 
3. etiology 
a. three main routes of newborn infection 
1. premature membrane rupture 
leading to infection from exposure 
to cervix and vagina 
2. exposure to an infected birth canal 
3. postpartum infection by contact 
with infected material or people 
(common) 
b. 1.6% to 12% occurrence rate depending on 
the institution 
c. prolonged birth experiences and 
premature membrane rupture places baby 
in high risk of neonatal conjunctivitis 
d. systemic involvement is common-
usually ?resenting as otitis 
4. DDX 
a. 
b. 
c. 
media, pneumonitis and rhinitis 
(William Wallace IV, Ocular 
Pharmacology. 2'nd edition, p. 527) 
Neisseria Gonorrhea 
1. hyperaccute mucopurulent 
discharge 
2. infection manifests within 8 
hours to 3 days following 
birth 
3. 
4. 
constitutes a medical 
emergency because Neisseria 
can penetrate an intact 
cornea, ulcerate and perforate 
the globe within 24 hours 
drug of choice is an IM 
in jection of Ceftriaxone 
Staph aureus/epidermidis 
1. most common mode of acute 
bacterial conjunctivitis in 
the newborn 
" L. • us ua lly transmitted to the 
newborn from a caregiver 
3. polytrim is drug of choice 
viral or allerg ic = watery discharge 
1. may manifest as a iimple to profuse 
d . 
2 . 
"' ..) . 
4 . 
5. 
watery discharge 
with or without conjunctival 
swelling depending on severity of 
the reaction 
allergic tends to be in response to 
prophylactic ointment 
Tx includes lavage of the eyes and 
use of cool compresses to control 
inflammation 
viral is usually Herpes virus 
(rare) 
a. accompanied by 
blepharoconjunctivitis 
with/without keratitis 
chlamydial conjunctivitis 
1. second most common cause of 
2. 
neonatal conjunctivitis 
manifests as inclusion 
conjunctivitis 
3. transmitted to the baby from an 
infected birth canal 
a. both parents need to be tested 
for genital infection 
b. can only be DDX from a viral 
infection through culture, 
serological and cytological 
studies 
c. characterized by lid and 
conjunctival swelling and a 
hyperacute mucopurulent 
discharge 
4. secondary infections affect the 
respiratory tract, middle, gut and 
vagina 
5. usual age of onset is 5-11 days 
postpartum 
6. erythromycin is the drug of choice 
Tx is 40 mg/kg daily in 4 
divided doses for 2 weeks 
a. topical tetracycline 
(questionable in children 
under 12) or erythromycin ung 
may be of benefit but usually 
not necessary if patient is on 
full oral TX 
(0ack J. Kanski, Clinical 
Ophthalmology, 2'nd ed. 
pp.71-72) 
e. hemorrhagic = blood spread throughout 
the conjunctiva with or without 
discharge 
1. birth trauma 
a. 20?6 of newborns are born with 
small retinal and/or 
conjunctival hemorrhages 
~- refer any hemorrhages that are 
large or that do not reabsorb 
within 2 weeks 
NEONATAL CONJUNCTIVITIS 
Infective Stage Timeline 
AGE LEADING C:AUSES 
within 24 hours 
0 to 5 days 
chemical 
Neisseria species 
Chlamydia/Syphilis 
viral (rare) 
5 days to 2 weeks 
5 days + 
5 weeks to 5 years 
5 years and older 
Strep and H. flu 
Staphylococcus 
(Anterior Segment Diseases, class manual, 
Diane Yelton, OD., Spring 1994 ) 
5. Tx of neonatal conjunctivitis and secondary 
acute bacterial conjunctivitis in the newborn 
a. standard of care is to treat 
aggressively with drugs 
c . An i 5o cor i a 
1. concern that the pathogen will 
penetrate the cornea and/or 
proceed to infect the lacrimal 
sac leading to endophthalmltis 
1. different pupil sizes 
2. etiology 
a. benign condition affecting 20% of the 
population 
3. characterized by pupils that are about 2 mm 
different in size 
4. DDX 
a. anisocoric pupils will react briskly to 
light 
1. the relative siz e differenc e 
remains the same in various lig h t 
condition:=; 
b. Horner's pupils 
1. due to birth trauma (Preston, Ma ul 
8 
con£. ) 
c. miotic pupil with slight ptosis and 
facial anhydrosis 
5. TX 
a. unnPcessary due to benign et iology 
d. dermoid cysts 
1. painless, large bump above eye and/or skin 
tags around the ears 
2. etiology 
a. common 
b. due to failure of the embryonic facial 
cleft to close allowing soft epithelial 
tissue to escape 
3. TX 
a. excision 
e. hemangiomas 
1. strawberry= reddish discoloration 
cavernous = brownish discoloration anywhere 
on the body but particularly on the 
face/neck/throat 
a. all are raised, except on the neonate 
2. may not be noticeable on the neonate but 
grows faster than the child and becomes 
apparent by around one year to 18 months 
3. can be associated with thrombocytopenia 
4. becomes more prominent when the child 
cries 
(H. Seidel, Primary Care of the Newborn, 
1993 p. 205) 
5. etiology 
a. common fleshy tumor located in the upper 
lid 
6 . TX 
a. observation-may resolve spontaneously 
b. radiotherapy 
c. steroid injection lnto tumor 
(Kanski, 1992 p.4) 
4. Not so Common Pathologies 
a. colobomas 
-· l • 
') 
<. • 
3. 
are lesions or defect3 of the eye involving 
the lid, iris, ciliary body or choroid 
the various colobomas occur in 1/12,000 in 
the population 
CHARGE syndrome (coloboma, heart disease, 
atresia, retarded growth, genital 
hypoplasia, and ear anomalies, including 
deafness) 
b. 
c. 
d. 
optic nerve hypoplasia 
1. risk factors: MATERNAL DIABETES and DRUG USE 
2. 
... 
..) . 
d. 
a. especially antiepileptic drugs, LSD or 
quinine 
results in peripheral vision loss and holes 
(scotomas) in central vision 
usually accompanied by pituitary tumors 
ophthalmoscopy reveals a small optic 
disc surrounded by a yellow halo 
retinoblastoma 
1. 1/15,000 of the population 
a. autosomal dominant-50% chance of 
offspring inheritance 
2. metastases travels down the optic nerve 
to the brain destr~ying vascular supply 
3. triad of symptoms 
a. bilateral retinoblastoma with 
pinealblastoma or paracellular tumor 
b. can also be accompanied by femoral tumor 
4. early fundus exam is essential 
a. average age of diagnosis is 18 months 
retinopathy of prematurity 
1. infants <32 weeks gestation and <1500 grams 
at birth 
2. acute phase begins around 1 month of age and 
ends around 4 months of age 
3. associated findings 
a. myopia, retinal pigmentation vitreous 
membranes, dragged discs, macular folds 
and dystopia, elevated retinal vessels 
with tortuosity 
e. congenital cataracts 
1. acquired through an infectious proc~ss while 
still in utero 
a. rubella, herpes zoster, influenza, 
hepatitis, toxoplasmosis, 
cytomegalovirus, mother's drug 
use/therapy 
1. can also result from galactosemia, 
diabetes mellitus, hypothyroidism, 
Refsum syndrome, hypoglycemia, 
steroid-induced (PSC) 
2. can be acquired after birth by newborn 
exposure to herpes zoster, influenza, 
hepatitis, toxoplasmosis, cytomegalovirus 
3. is associated with many systemic diseases 
a. Down's syndrome, Hallerman-Streiff 
syndrome, Stickler syndrome, Smith-
Lemli-Opitz syndrome 
10 
4. represents a true opthalmic emergency 
a. if treatment is delayed beyond two 
months of life, there can be irre vocabl e 
vision loss 
f. pediatric glaucoma 
1. abnormal development of the anterior chamber 
angle embryologically 
2. inherited? 
3. glaucoma is a bilateral disease, but the 
rates of progression may vary 
4. patient presents with tearing, photophobia 
5. cornea is cloudy and enlarged (buphthalmos) 
6. affects 1/10,000 in the population and 65% of 
the affected are boys 
7. most common age of diagnosis is after 3 
months of age 
8. most important clinical features for 
diagnosis are lacrimation and photophobia 
and enlarged cornea 
a. increased IOP 
9. most common treatment is surgery 
a. newer therapy uses topical carbonic 
anhydrase inhibitors 
10. infantile glaucoma is the most misdiagn osed 
ocular pathology i n the ~ediatric population 
a. incidence is low within general 
population but the visual damage is 
swift if not treated promptly 
1. 15% of children at the Schools for 
the Blind are there due to 
infantile glaucoma 
5. Babies most at risk for developing vision disorders 
a. high-risk pregnancies 
b. uterine infections-rubella 
1. affects the heart, the ears and the eyes 
a. ocular manifestations include a small, 
undeveloped eye, cataracts, retinopat hy 
and glaucoma 
c. premature birth 
1. the eye is not given enough time in-utero to 
fully develop 
a. results are hl,:jh ro.yopic and astl'jfitatic 
refractive errors 
b. hypoxia during the birthing process 
1. retinopathy of prematurity 
11 
6 . 
7. 
d. fetal alcohol/drug babies 
1. exotropia, amblyopia, high myopia 
and corneal disease along with 
changes to their facial 
characteristics and perceptual defects 
e. congenital anomalies and ocular manifestations 
What 
for 
a. 
b. 
What 
a. 
tj. 
1. Down's Syndrome 
a. ocular manifestations include 
Brushfield's Spots, epicanthal folds, 
high refractive error (hyperopic or 
myopic), esotropia, cataracts and 
glaucoma 
2. menigiomyelocele-spina bifida 
a. .5-4/1000 births 
b. ocular manifestations include esotropia 
3. cerebral palsy 
4. 
a. 2/1000 births 
b. ocular manifestations include eso/exo 
tropias 
facial paralysis syndromes 
a. Moebius syndrome 
b. 
1. 1 to 2/1000 births 
2. usually accompanied by 
" .), 
paralysis of the abducens (CN VI) 
and a resulting esotropia 
may also involve CN III, IV, VII, 
X, XI I 
4. may result in fixed, open eyelids 
birth trauma 
1. due to forceps delivery, large size 
2 . 
or pressure through the birth canal 
associated lateral rectus/abducens 
nerve damage 
c. Goldenhar's syndrome 
1. oculoauriculovertebral dysplasia 
the OB nurse/midwife and pediatrician can't screen 
illyopia, hyperopia, astigmatism 
baby needs an eye exam at birth, 6 months, 3 years 
and before school starts 
the OE Nurse/Midwife can screen for 
gross pathology 
gross strabismus, anisometropia, gross EOM 
imbalances 
12 
8. Screening for vision disorders in the 0 - 6 month old 
baby by the non-vision care specialist 
a. THE BONY SKELETON 
b. 
c. 
d. 
1. observe for symmetry 
2. anterior and posterior fontanelle are open 
a. DDX-intracranial pressure 
1. test by flexing the neck 
for 10 seconds 
2. intracranial pressure will 
result in pupil dilation 
3. brows should be arched 
symmetrically 
4 . 
5. 
6. 
THE 
1. 
a. DDX-instrument delivery, congenital 
malformation or muscle tone variation 
head circumference 
a. should be within 2 standard deviations 
of the normal for the newborn 
the orbits of the eye should be nearly 
circular and of equal size 
the eyes should be spaced about 40 mm. apart 
SOFT TISSUE 
the eyeball should reside normally within the 
globe, allowing the lids to open normally and 
close completely around the eye 
a. DDX-SNS interruption to Mueller's 
muscle in eyelid 
2. digital palpation of tissue surrounding o rbit 
is smooth and even 
a. DDX - dermoid cysts 
3. epicanthal folds are within normal limits 
a. DDX - congenital esotropia/pseudoesotropia 
4. the skin of the lids and surrounding globe is 
normal in color and free of angiomas, tumors, 
nevi and other pigment alterations 
5. 
THE 
1. 
2. 
? J. 
THE 
1. 
a. DDX-orbital rhabdomyosarcoma 
eyelashes are directed away from the eye 
GLANDULAR TISSUE 
the tear drainage system should be open, with 
no excess tears or w~tness of the eye 
a. DDX-NLDO 
there is a reflective tear layer over the 
cornea 
the eye is free of yellowish discharge 
a. DDX-gonoccus, chlamydia 
LYMPHATIC SYSTEM 
preauricular and submandibular lymph nodes 
are normal in size and non -tender 
a. DDX-viral infections 
CN V 
sensory 
CN VI 
VIII 
e. THE VASCULAR SYSTEM 
f. 
1. the skin of the lids and surrounding globe is 
normal in color and free of vascularity 
a. DDX-hemangiomas 
2. the irides are the same color and smooth in 
texture 
a. DDX-iris heterochromia 
THE NEUROMUSCULAR SYSTEM 
1. assessment of Cranial Nerves Il-VIII 
and SNS supply to Mueller's muscle 
2. the eyes fixate and follow a light that is 
moved in front of them 
a. the H-pattern 
3. the eyelids open and close normally 
a. if eyelid does not open normally, 
moving the jaw back and forth 
causes orbicularis oculi the eyelid 
to open wide 
1. DDX-marcus gun jaw-winking 
ptosis 
4. a puff of air directed at the cornea elicits 
a blink reflex 
a. protect the eye by holding one finger 
over the edge of a straw while directing 
a gentle stream of air into the open eye 
5. rotational eye movements 
a. the infant is held far.ing the examiner 
b. the examiner rotates the baby in a 
half-circle motion for several 
rotations 
c. when the movement is stopped, the baby's 
eyes move in a direction opposite to the 
original movement 
1. DDX-CN VI, VIII damage or 
abnormality of the labyrinthine 
area 
g. THE VISUAL SYSTEN 
1. EOM evaluated above with 
'") 
"-• 
3. 
4. 
cranial nerves II, III, IV and VI 
PERRL (A) 
a. pupils are equally round 
b. pupils are responsive to light 
1. DDX-damage to CN II or the optic 
pathv1ay 
c. direct and consensual 
Corneal Light Reflex/Hlrschberg 
a. DDX-strabismus 
The Red Reflex/Bruckner's I 
a. DDX-tumors, strabismus, refractive 
difference 
14 
5. Bruckner's II 
a. DDX-amblyopia 
The general format for the preceding Systems Approach Exam was 
adapted from: Woodruff, M.E., "A Systems Examination of the 
Infant's Visual Function", "Journal of the American Optometric 
Association", Vol.45, No. 3, April 1973. 
Changes to the format advanced by Dr. Woodruff were made at the 
discretion of the present author, Linda Llpstein, 1996. 
h. The 
1. 
procedures 
Hirschberg's Corneal Light Reflex Test 
a. the optics of the pupillary light reflex 
b. 
c. 
1. from the visual world thru the 
pupil to the fovea to the optic 
nerve to the occipital cortex via 
the optic track 
quantitative measure of fixation 
1. detection of strabismus 
2. Angle Lambda 
3. evaluates if the eyes are pointing 
4. 
at the same place in space 
this test is sensitive enough to 
pick up about 75% of all st rabs 
method 
1. hold penlight or transilluminator 
2 . 
.., 
.J • 
4 . 
about 40 em. or 16 inches in front 
of babys eyes at midline 
position yo u r sighting eye in line 
with the light 
baby must be somewhat alert and be 
looking at the light 
if the eyes are focused at the same 
place in space, the corneal light 
reflex will be symmetrical between 
the eyes 
a. imagine the pupil as being a 
b. 
circular grid with the center 
of the pupil being zero 
if the light reflexes are in 
the middle of the pupil of 
each eye 
1. record as 0 (zero) 
c. if the light reflexes are 
equa l distances from the 
middle but displaced inward 
(towards the nose) 
l. estimate the distance 
from the pupil center and 
record as a plus response 
ex. (+ .50 mm RE and LE) 
d. if the light reflexes are 
equal distances from the 
middle but are displaced 
outward (towards the ear) 
1. estimate the distance 
from the center and 
record as a minus 
response 
ex. (-.50 mm RE and LE) 
e. If the light positions are not 
symmetrical 
1. record as 
ex. RIGHT EYE +.50 
LEFT EYE 0 
f. Repeat the test the next time 
you observe the baby awake 
within the next few days to 
see if your results are 
repeatable 
1. response may alternate 
each time you test the 
reflexes 
2. fixation is maintained by 
the fovea which does not 
fully develop until about 
3 months 
g. evaluation of the findings 
1. strength of the test lies 
in the ability to 
quantify the amount of 
deviation 
2. expected findings 
(+.50 mm) 
3. with very dark irides, a 
distinct light reflex may 
be difficult to see 
C! • substitute a 
Bruckner's (see 
below) 
(Caloroso, p. 28) 
h. With an asymmetrical finding, 
refer the baby to an 
optometrist or ophthalmologist 
for evaluation 
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1. if a true strabismus is 
picked up at this time, 
1t I s sometimes possible 
t correct within the 
~ rst two months of lif e 
w th occasional patching, 
and lens/prism therapy 
2. the longer we wait to 
begin therapy, the more 
involved the therapy gets 
and the more 
unpredictable the outcome 
The Red Reflex Test - monocular 
a. the Red Reflex Test is of absolute 
importance to perform at every health 
visit 
b. evaluates the transparency of the ocular 
media (includes the cornea, the anterior 
chamber, the crystalline lens and the 
vitreous · 
c. uses the retina as a mirror to view the 
structures anterior to it 
d. method 
1. monocular evaluation for pathology 
2. stand about 12 inches away from the 
baby 
3. flood one eye with light from the 
opthalmoscope-evaluate the quality 
of the light response. Repeat. 
4. move to either side looking for 
shadows or dark spots 
e. evaluation of the findings 
1. a shadow or dark spot indicates the 
clouding of one of the tissues in 
front of the retina or the presence 
of a tumor 
color evaluation as pathology check 
a. a red or yellowish reflection 
should be seen 
b. the color of the reflex will 
change as you move off - center. 
Look for evenness of the color 
c. blue or black-may indicate the 
presence of a tumor or 
inflammation of the tissue in 
back of the eye 
d. black dot/shadows-may indicate 
cataracts 
e. yellow-may indicate a tumor 
f. pale pink or white-may 
indicate lack of blood supply 
g. bright/dark red or black-may 
indicate hemorrhages 
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3. Bruckner's Red Reflex Test I - binocular 
a. 
b. 
method 
1. stand about 100 centimeters away 
from the baby 
2. shine the ophthalmoscope light on 
both of the eyes 
evaluation of the findings 
1. a positive response occurs if the 
reflection from one eye is bigger 
or brighter than the other 
2. may indicate anisocoria, 
anisometropia, strabismus or the 
presence of a tumor 
3. may see crescents above or below 
the midline of the pupil 
a. indicates the distance that 
the baby's eyes are focused 
b. check to see that the 
crescents are of equal 
brightness and size and 
position 
c. any disruption of the ocular 
media is cause for immediate 
referral 
d. difference between size, 
brightness and position of the 
reflex is cause for referral 
(H. Siefel, Primary Care of 
the Newborn, 1993, p. 95) 
4. Bruckner II 
a. method 
1. narrow the beam on the 
ophthalmoscope and focus on one eye 
2. the eye should constrict and stay 
constricted 
b. evaluation of the findings 
1. this test is sensitive enough to 
pick up 80% of amblyopes (with 2 
lines acuity difference) 
(Andrea Tongue study) 
2. a pupillary escape may be a sign of 
amblyopia 
5. pupil responses/perrla 
a. direct and consensual pupil responses 
are present at birth 
b. any deviation from this is cause for 
immediate referral 
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9. The optometric pediatric eye exam (0 to age 6 months) 
a. entrance tests 
1. pupil responses 
2. ocular motilities 
3. NPC 
4. orientation to sound 
5. confrontation fields 
6. the 7-System Screening including neurological 
evaluation 
b. acuity tests 
1. Teller cards 
2. VER 
c. ocular alignment and motor fusion 
1. MLF 
2. Hirschberg/Krimsky Modification 
3. Bruckner I and I I 
4. Cover Test 
d. stereo acuity tests 
a. Lang (12 months and older) 
e. sensory fusion (central fusion) 
a. 5 and 10 Base Out Prism Test 
f. refractive/accommodative assessment 
1. retinoscopy 
2. MEM 
3. Bell 
4. walk in and away 
5. Mohindra 
6. cycloplegia 
7. hand-held autorefractor 
g. corneal topography 
1. hand-held keratoscope 
2. Placido disk 
3. photokeratoscope 
4. hand-held keratometer 
h. eye health exam 
1. ophthalmoscopy 
2. direct 
3. HIO 
4. BIO 
i. hand-held fundus camera 
j. hand-held slit lamp 
k. tonometry-Keeler Pulsair 
1. external exam 
rn. VER 
Adapted from Professor Paul Kohl's ~Infant and Toddler Vision 
Teste", Vision Development class Manual, Pacific University 
School of Optometry. 
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The following is a sample transcript of a presentation to 
obstetric nurses and nurse/midwives: 
Today I'd like to talk about the vision of the newborn to 6-month 
old baby and how you can effectively screen for the presence of 
pathology and potential visual dysfunctions. 
I know that you are now using the RED REFLEX to check for 
pathology directly following birth and I suggest that this 
screening test be done on every child at every wellness check. 
The congenital pathologies occur about l/10,000 births making it 
highly unlikely that you'll see many of these diseases in the 
newborn population within the span of your careers. The thing I'd 
like to emphasize most today is that a good asses~ment of the 
newborn's vision needs to include more than a check for 
pathology. As the baby approaches 3 months of age, the eyes are 
learning to work together as a unit. The fine-focusing system 
also develops by this age. It is imperative that the baby is 
screened for normal visual and binocular development by 3-months 
because treatment is most effective the earlier it is begun. 
I have slides to show you of the more common newborn eye diseases 
like conjunctivitis, and I also have slides of the not-so-common 
diseases such as pediatric glaucoma, absence of an iris and the 
various colobomas. We'll review the procedure of the RED REFLEX 
and talk about the different pathology it can help identify. 
Once we're confident that the baby's eye is free of disease, we 
can turn our attention to the functional aspects of vision. 
Now we'll ask: will the optical system of this baby's eyes allow 
the baby to see clearly? This second component of the visual 
::;,y::.tern i:::. called the REFR~l'I.CTIVE ST}'>"TUS of the eyes Etnd 1 t 
basically means, 'can this baby see as well as we would expect 
based on population norms?' Without the use of a retinoscope you 
cannot screen the baby for high refractive errors. I'll show you 
how to perform a technique called The Bruckner Light Reflex which 
will help identify a difference of power between the eyes and the 
existence of a lazy eye. We'll talk about how well the normal 
newborn baby sees and the eye movements s/he will use to look at 
an object. 
When we look at an object both of our eyes point to the same 
place. When the eyes are used siinultaneously, we are BINOCULAR. 
We'll spend :::;owe time today talking about what causes us to lose 
our binocularity and what the consequences are when we are not 
binocular. 
When there are problems with the REFR.l'I.CTIVE STATUS or there is a 
loss of BINOCULARITY, we say that we have a visual dysfunction. 
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High refractive errors that require immediate attention to assure 
normal development of the eye occur in about 20% of the newborn 
population. Loss of BINOCULARITY occurs in up to 5% of the 
newborn population. You see why it is important that we begin 
screening for visual dysfunctions right at birth-the rate of 
o=curren~e is relatively high. 
I'll show you how to do a test called the Hirschberg, that is 
sensitive enough to pick up 75% of binocular dysfunctions. By 3 
months of age most babies are binocular 80% of the time so-the 
Hirschberg becomes a valuable screening test for binocularity 
early in the baby's life. 
I've handed out a copy of the 7-SYSTEM VISION HEALTH SCREENING 
that systematically checks for the most common anomalies of the 
BONY SKELETON, THE SOFT TISSUE OF THE HEAD, THE GLANDS, THE LYMPH 
AND VASCULAR SYSTEM, THE VISUAL SYSTEM, and THE NEUROMUSCULAR 
SYSTEM which will test the patency of Cranial Nerves I thru VIII. 
There is also a pamphlet that defines the main visual terms that 
I'll be using today. I've included instructions on how to do the 
tests that screen for pathology and visual dysfunctions so please 
just listen and follow along with me and you can use the handouts 
to pick up any detail you may have missed. I'll leave a few 
minutes for questions at the end. 
(The Eye Poster for demonstration) 
Let's review the basic anatomy of the eye and in very general 
terms, I'll describe some of the pathology that affects the 
different tissues. The CONJUNCTIVA is a transparent mucous 
membrane which covers the white part of the eye. The conjunctiva 
is especially exposed to infection during the birthing process. 
The cornea on the outer part of the eye is a high powered lens 
that allows us to see clearly at distance. As the eye elongates 
during the first two years of life, it changes the shape of the 
cornea and allows the baby to go from a relatively blurry vision 
at distance to adult-like, clear vision by 2 years of age. 
The anterior chamber has drainage ducts that allow the 
circulating fluids to drain. If these Jucts become plugged or if 
they don't develop properly in utero, a build up of the pressure 
from excess fluid leads to a condition called pediatric glaucoma. 
The crystalline lens is attached to the ciliary muscles. As an 
object is brougl1 t closer to the eye s , the ciliary muscle 
contracts and allows the lens t o change shape and change its 
foc11Sing power to see clearly at near. By about 3 months of age, 
the ACCOMMODATIVE SYSTEM as it i s ca lled, is adult-like and the 
baby can see clearly at all distances. 
Cataracts can form on the lens as a result of congenital disease 
or drug use by the pregnant mother. 
The iris is the colored part of the eye and it surrounds the 
pupil. The pupil is controlled by the autonomic nervous system 
and is fully reactive to light at the time of birth. 
The vitreous is the major portion of the eye and it is filled 
with a gel-like substance. It becomes diagnostically important 
when evaluating for the presence of pathology using the red 
reflex. Any shadow or dark object seen here is indicative of a 
tumor. 
When the light enters the pupil and hits neural retina, light 
energy is converted to electrical energy and is pushed down the 
optic nerve via the optic tract to the occipital cortex. At this 
point, the visual perception process begir1s and meaning is given 
to the visual stimulus. 
How well can the newborn see? 5% of newborns are near-sighted 
and are called MYOPES. This condition paiticularly affects our 
preemies who tend to be born with a high MYOPIC REFRACTivE ERROR. 
(Remember, the term refractive status/error describes how clearly 
the baby can see at far or at near.) The eyeball elongates 
within the first two years of the baby's life, and this change in 
shape allows most of this myopia to be compensated for. If the 
refractive error is too great and can't be compensated for by the 
changes ln the shape of the eye, then around ONE YEAR OF AGE, we 
need to put glasses on the baby so that the eye and vi~ion will 
develop normally. 
Most adults and newborns have some amount of ASTIGMATISM. 
Premature babies also tend to have a high ASTIGMATISM which 
occurs when the eye is not spherical. This happens in the preemie 
because the eye has not been given the time to develop 
completely. Like the refractive error, if the astigmatism is too 
great, we will need to give the baby a pair of glasses by about 1 
year of age or earlier, to assure that the baby will see clearly. 
However, in the normally developing eye, most astigmatism is 
compensated for by about 2 years of age. 
88% of newborns are FAR-SIGHTED, which is also called HYPEROPIA. 
However,25\ of onr newborns have a HYPEROPIC REFRACTIVE ERROR 
that is too high to be compensated for by the changing shape of 
the eye. These 25% of newborns are at special risk for developing 
other visual dysfunctions such as amblyopia and strabismus. A 
baby won!t be born with amblyopia or strabismus. These are 
adaptation responses developed in response to a refractive error 
that is too hi.gh or if the refraction is very different between 
the two eyes, a condition known as anisometropia. 
Amblyopia is also called lazy eye, and in this adaptation 
response, the visual receptors in the brain just turn off the 
information going to one or both of the eyes due to the faulty 
signal. The eye can still see, but with reduced clarity. The 
only way to turn the acuity back on is by patching the good eye, 
forcing the eye with the poorer vision to work harder, and by 
using lenses and vision therapy to stimulate the receptors. 
About 2% of newborns develop amblyopia. Lens therapy is much more 
effective if you screen the baby by about 3 months so that we can 
begin lens therapy as soon as possible. I'll show you a 
variation of the RED REFLEX called the BRUCKNER II which is 
sensitive enough to pick up about 80% of your amblyopic newborns. 
Another adaptation response to a high refractive error or a 
difference of refraction between the eyes is the development of 
an eye turn called a strabismus also called a squint or if the 
eye turns out, an exotropia or, if the eye turns in, which is 
more con~on, it's called an esotropia. The presence of a 
strabismus can be indicated by a head tilt or turn or the child 
may simply close one eye. 
With a strabismus, the two eyes are not pointing to the same 
place. Two visual images are sent to the btain and the person 
sees two. Thi~ resulting image is confusing. If we're lucky, 
our brains will suppress the image of the turned eye and we will 
then be viewing the world as a one-eyed person. When we give up 
our binocularity our sense of balance can be distorted and our 
depth perception can be compromised. We give up important cues we 
normally use to finely discriminate the distance between objects 
and the size of objects. 
Cataracts or scars on the cornea, anything that degrades the 
guality of the image hitting the retina, can cause an eye to 
turn. Damage to the extra-ocular muscles, the supporting 
ligaments or tendons, interruption to the innervation or a tumor 
can all lead to a strabismus. The lateral rectus muscle is 
particularly vulnerable to damage during forceps delivery. 
The most common strabismus in babies is called Infantile 
Esotropia. Esotropia refers to one or both of the eyes pointing 
towards the nose. It tends to develop by about 3 months of age 
as a hyperresponse to the maturing accommodative system or an 
overcompensation of the medial rectus due to a neurological 
imbalance. Uncommonly, Infantile Esotropia can be present at 
birth. A baby who is esotropic at birth should be referred t o an 
optome tri s t for lens therapy and possible pharmacologic therapy 
to attempt to straighten the eyes in a non-invasive, no n-surgical 
manner. At about 4-5 months of age, the effectiveness of the 
treatment is evaluated and if necessary, the baby will be 
referred to an ophthalmologist for strabismus surg e ry. 
A true esotropia must be DDX from pseudoesotropia which gives the 
appearance of a strabismus but the person is actually binocular. 
This can occur due to a broad nasal region, epicanthal folds, 
eyes that are close to each other or an uneven facial structure. 
Use the Hirschberg to DDX. 
The babies most at risk for developing a vision disorder are 
those high risk pregnancies involving uterine viral infections 
that can lead to rubella. This syndrome affects the heart, the 
ears and the eyes with a high incidence of cataracts, a small, 
undeveloped eye, retinopathy and glaucoma. 
There is a strong family history correlation with strabismus, and 
70% of strabs have a family member who also has a turned eye. 
96% of siblings have the same type of strabismus as their brother 
or sister and 51% develop the strabismus at the same age. 
Premature babies tend to be highly myopic and can develop 
RETINOPATHY OF PREMATURITY. 
Drug or alcohol babies can develop exotropia, amblyopia, high 
myopia and corneal disease along with changes to their facial 
characteristics. 
As we mentioned before the lateral rectus is especially 
vulnerable to damage from forceps delivery and can result in 
muscle paresis and a strabismus. 
Now let's talk about some of the more common diseases found 
in the newborn .... 
Congenital Nasolacrimal Duct Obstruction (NLDO, "wet-eye'') ~~ r1ot 
what I'd consider a disease but I present it here since the 
nasolacrimal duct is the last portion of the lacrimal drainage 
system to develop. It is usually of no clinical significance 
because reflex tearing doesn't develop until around the Jrd month 
of life. However, if the duct is especially slow to become 
patent, an overflow of tears and matting of the eyes can result. 
73% of infants who have NLDO resolve within 2 months and 90% 
resolve spontaneously by 1 year. 
Parent education, warm compresses and firm digital massage are 
the most conservative treatment methods. Aggressive treatment of 
secondary bacterial infections is strongly recommended so that 
the bacteria does not have the opportunity to invade the 
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ethmoidal sinus or lacrimal sac and develop into endophthalmitis. 
Probing of the nasal-lacrimal duct is done in instances where the 
wet eye is bothersome, infective or cosmetically unacceptable to 
the parents. It is preferable to recommend that the probing be 
done before the child reaches one year of age so that the 
procedure can be done in the clinic setting under local 
anesthesia. After one year of age the child is too mobile and it 
is necessary to use a general anesthesia in a hospital setting. 
Neonatal Conjunctivitis is common in the newborn. There may be 
swelling of the lid with chronic burning and a mild sensitivity 
to light. The conjunctiva may be pink or red and there may or may 
not be a discharge. 
The three main ways the neonate contracts conjunctivitis are 
premature membrane rupture, exposure to an infected birth canal 
and postpartum infection by contact with infected material or 
people. Premature membrane rupture is especially serious because 
it can expose the baby to pathogens in the cervix and vagina. The 
most pathogenic is Neisseria Gonorrhea and the infection 
manifests within 8 hours to 3 days following birth. A Neisseria 
infection constitutes a medical emergency because Neisseria can 
penetrate an intact cornea and can progress to ulceration and 
perforation of the globe within 24 hours. It is characterized by 
a profuse hyperacute purulent discharge. The drug of cl1oice to 
treat a baby who has neonatal conjunctivitis due to Neisseria is 
an injection of CEFTRIAXONE. 
In the early 1900's 10% of the total population in this country 
was blind due to Neisseria infection at birth. Silver nitrate was 
then used as a prophylactic until it was realized that, while it 
got rid of Neisseria, it could cause allergic reactions on its 
own and with the emergence of the modern lines of antibiotics, 
we're now down to a 2% adverse reaction rate to .5% concentration 
of erythromycin used as a prophylactic. 
The most common mode of transmission of pathogens to the eye of 
the neonate is by contact with other people. The pathogen is 
usually staph and occurs in up to 12% of all neonatal 
conjunctivitis cases. 
The rate of women infected with Chlamydia Trachomatous is on the 
rise and in the infant, inclusion conjunctivitis is the most 
obvious form of chlamydial infection. It is characterized by lid 
and conjunctival swelling and a hyperacute mucopurulent 
discharge. Secondary infections affect the respiratory tract, 
middle ear, gut and vagina of our baby girls. The usual age of 
onset of Chlamydial Conjunctivitis is about 5-14 days postpaztum 
and the drug of choice to treat the baby with inclusion 
conjunctivitis is erythron~cin taken orally for 2 weeks. 
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The general rule is that if it looks ugly, refer immediately. 
You won't miss a Neisseria or Trachoma infection thanks to the 
presence of a profuse discharge. 
Allergic conjunctivitis, on the other hand may manifest as a 
simple to profuse watery discharge with or without conjunctival 
swelling depending on the severity of the reaction. The allergic 
response in the newborn tends to be to the ointment used as a 
prophylactic. Treatment includes lavage of the eyes and the use 
of cool compresses to control the inflammation. A topical 
antihistamine/anti-inflammatory such as Naphcon A is also used. 
We tend to treat a bacterial conjunctivitis in the newborn 
aggressively because of a concern that the pathogen will spread 
to the lacrimal sac and proceed to an endophthalmitis. Polytrim 
is the antibiotic of choice because it does not easily build up 
resistance and it has a very low rate of allergic reactions. 
Small conjunctival and retinal hemorrhages are common presenting 
as blood spread across the eye with or without discharge. About 
20% of neonates have some degree of hemorrhages which should 
reabsorb within 2 weeks. Refer any hemorrhages that are large or 
dark in color or that do not reabsorb within this time. 
20'?& of the population has different pupil sizes of up to 2 mm. 
This is called ANISOCORIA and is totally benign, but it must be 
identified and DDX from Autonomic Nervous System dysfunction. It 
can give us a false positive on the RED REFLEX. We watch for a 
brisk response to light and record that the relative size 
difference remains the same in the light as well as a dark room. 
Dermoid cysts present as a large bump above the eye or skin tags 
around the ears. They are painless, fleshy masses presenting in 
infants or young children due to a failure of the embryonic 
facial cleft to close, allowing the soft epithelial tissue to 
escape. Excision around one year o£ life is the usual treatment. 
Hemangiomas are an overgrowth of blood vessels which may not be 
noticeable on the neonate, however they grow faster than the 
child.and become apparent by around one year to 18 months. They 
can be strawberry hemangiomas which are a reddish discoloration 
or a cavernous hemangioma which is brownish. The can occur 
anywhere on the body but they particularly seem to manifest on 
the throat/face and neck. They may be associated with 
thrombocytopenia and they become more apparent when the child 
cries. 90% of these blood vessel overgrowths resolve by about 10 
year;::, of age. 
NOW FOR A LOOK AT SOME OF THE NOT SO COMMON PATHOLOGIES ... 
A COLOBOMA is a lesion or a defect of the eye, usually involving 
the lid, iris, ciliary body or the choroid. It can be congenital, 
pathological or surgically induced. The various colobomas occur 
in approximately 1/12,000 births. A coloboma can also accompany 
the CHARGE SYNDROME involving the heart, ~tresia (congenital ' 
absence or closure of a normal body opening or tubular structure) 
retarded growth, genitdl hypoplasia and ear anomalies, including 
deafness. 
OPTIC NER\.i"E HYPOPLASIA can result from MATERNAL DIABETES or from 
mothers who have taken antiepileptic drugs, LSD or quinine while 
pregnant. It results in reduced peripheral vision and holes in 
the central vision. It is characterized by an undeveloped optic 
nerve and ophthalmoscopy would reveal a small optic disc 
surrounded by a yellow halo. Optic nerve hypoplasia is being 
reported with increasing frequency, perhaps do to more 
discriminating diagnostic procedures (?) 
RETINOBLASTOMA occurs in 1/15,000 of the population. it is 
autosomal dominant with a 50% chance of an affected person 
passing it on to their offspring. It is an intraocular tumor 
with the average age of diagnosis about 18 months with the 
majority of retinoblastomas manifesting by 3 years of age. It is 
initially observed in one eye, but both eyes are eventually 
affected in 2/3 of all cases. 
RETINOPATHY OF PREMATURITY affects infants less than 32 weeks 
gestation and weighing less than 1500 grams at birth. The acute 
phase begins around 1 month of age and ends around 4 months. 
Ocularly, it leads to myopia, pigmentation of the retina, 
membranes in the vitreous, a dragged optic disk and tortuous, 
elevated vessels on neural retina, leading to reduced vision. 
CONGENITAL CATARACTS are acquired through an infectious process 
while i11 utero such as rubella. But cataracts can also be 
acquired if the newborn contracts herpes zoster, influenza, 
hepatitis, toxoplasmosis, cytomegalovirus, diabetes and 
hypoglycemia. Cataracts can be steroid induced. 
Congenital cataracts represent a true opthalmic emergency and can 
lead to amblyopia and strabismus. The cataracts are usually 
removed within the first 3 months of life. Congenital cataracts 
can also be associated with Down's syndrome. 
PEDIATRIC GLAUCOMA results due to a blockage of the drainage 
mechanism leading to a build up of pressure in the eye. It is a 
bilateral Jlsease, but the rate of progression between the eyes 
may vary. It aff e cts l/10,000 in the pop u lation and 65% of thos e 
affected are boys. 
The most common age of diagnosis is after 3 months of age with 
the patient presenting with excessive tearing, sensitivity to 
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light and a cloudy, enlarged cornea. 
15% of kids in the Schools of the Blind are there due to 
infantile glaucoma. While the incidence within the population is 
low, the loss to vision is quick, if not treated promptly. 
Let's talk about the procedures you'll use to identify the 
pathologies and visual dysfunctions we've just talked about. 
Please get out the 7-SYSTEM VISION HEALTH SCREENING and let's 
begin with the VISUAL SYSTEM. 
BINOCULAR ASSESSMENT: 
THE HIRSCHBERG CORNEAL LIGHT RESPONSE is a quantitative measure 
of the angle of fixation. The Hirschberg is used to detect a 
strabismus and evaluates if the eyes are pointing to the same 
place. This test is sensitive enough to pick up 75% of all 
strabs. 
Constant binocularity is not expected until the child is about 3-
6 months of age. As you perform your wellness exam on the child 
the Percentage of Time Strabismus (POTS) should be noted in the 
child's records. If a constant eye turn is noted at each of the 
wellness checks at 3 months of age the baby should be referred 
for a full eye exam. 
PROCEDURE: 
Hold a penlight or a transilluminator about 40 em. or 16 inches 
In front of the baby's eyes on the midline. Position your 
sighting eye in line with your light. The baby must be somewhat 
alert and looking at your light. If both eyes are focused on 
your light, the 
CL reflex will be symmetrical between the eyes. 
Imagine the pupil is a circular grid with the center of the pupil 
being zero. If the light reflexes are in the middle of the ~upil 
of each eye record as 0. 
If the light reflexes are equal distances from the middle but 
displaced inward towards the nose, estimate the distance from the 
pupil center.and record as a plus response. 
If the light reflexes are equal distances from the n1iddle but 
displaced towards the ear, estimate the distance from the pupil 
center and record as a minus response. 
Repeat the test the ne xt time you ob~erv e the baby clWahe within 
the next few days to see if your results are repeatable. Any 
asymmetry between the reflexes should be recorded. By 3 months 
of age, a baby with a consistently asymmetrical Corneal Light 
Reflex should be referred for a full eye exam. 
THE RED REFLEX-is a monocular evaluation for pathology and 
evaluates the transparency of the ocular media including the 
cornea, the anterior chamber, the crystalline lens and the 
vitreous. The Red Reflex uses the retina as a mirror to view the 
structures anterior to it. 
PROCEDURE: 
Stand about 12 inches away from the baby. Direct the beam of the 
ophthalmoscope into the baby's right eye-evaluate the quality of 
the light response. An even red or yellowish reflection should 
be seen. Move to either side looking for shadows or dark spots . 
. If you see either of these, it indicates the clouding of one of 
the tissues in front of the retina or the presence of a tumor. 
EVALUATION: 
The color of the reflex will change as you move off-center. Look 
for evenness of the color. A blue or black color may indicate the 
presence of a tumor or inflammation of the tissue in back of the 
eye. Black dots or shadows indicate cataracts. Yellow 
reflections may indicate a tumor. Pale pink or white reflections 
may indicate a lack of blood supply. Bright or dark red or black 
can indicate hemorrhage. 
BRUCKNER'S RED REFLEX is a binocular check for anisocoria, 
anisometropia, strabismus and the presence of pathology. 
PROCEDURE: 
s~ine the ophthalmoscope light on both of the eyes. A positive 
response on this test occurs if the reflection from one eye is 
bigger or brighter than the other. 
EVALUATION: 
You may see crescents above or below the midline of the pupil. 
The crescents indicate the distance that the baby's eyes are 
focused. Check to see that the crescents are of equal brightness 
and size and position. Any disruption of the ocular media is 
cause for referral as is any difference between size or 
brightness of the reflex. 
BRUCKNER II is sensitive enough to pick up 80\ of amblyopia. 
PROCEDURE: 
Narrow the beam of the ophthalmoscope and focus on one eye. The 
eye should constrict and stay constricted. A pupillary escape 
may be a sign of amblyopia. 
THE OPTOMETRIC EYE EXAM FOR THE 0 TO 6 MONTH OLD 
Wl1en you refer a high-risk baby to us or when a pare n t brings a 
baby in for a full exam, we begin by ch e cking p upil responses 
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using PERRLA. We check the ability of the baby to fixate a light 
and move the eyes smoothly in all positions of gaze. By about 3 
months of age, a baby should be able to converge the eyes enough 
to follow a light stimulus inward to the nose. The inability to 
do this can show a restriction of one of the extra-ocular 
muscles. We use a clicker positioned above the baby's head to 
see if the baby can localize the sound and point the eyes to it. 
We also check the baby's peripheral vision and perform the 7-
SYSTEM VISION HEALTH SCREENING. 
We check to see how well the baby responds to visual stimulus by 
using TELLER ACUITY CARDS and can then determine whether the baby 
responds in an age appropriate manner. 
We do a test similar to the Hirschberg, called the monocular 
light reflex test (MLF) that checks the ocular position of one 
eye at a time. We do the Hirschberg, Bruckner I and II and the 
Cover/Uncover Test to check for binocularity and what position 
the eye assumes when it is at rest. 
Since the baby can't directly tell us what (s)he sees, we have 
objective tests which we perform using our retinoscope. We can 
tell what the power of the cornea is and we then compare this to 
age norms. We also do retinoscopy whil e the baby look s a t a toy 
held at near, and then determine if the accommodation system 
focuses in front of or behind the toy. This is an indication of 
how well and comfortably the baby uses her fine focus system. 
We check for astigmatism with hand-held instruments that project 
a grid onto the cornea. We are looking for concentric points 
indicating how steep (or myopic) or flat (or hyperopic) the 
cornea is. 
We then do an eye health exam using the ophthalmoscope. With any 
indication of high refractive error, anisometropia or strabismu~, 
we use drop5 to relax the ciliary muscle and dilate the eye. 
This enhances our ability to detect the true refractive power of 
the eye and also allows us to see more of the retina. 
The pressure of the baby's eye is checked using a hand held 
tonometer to rule out risk factors which may lead Lo glaurobta. 
I know that this is a lot of informatior1 to absorb in one hour. 
Let's take a short hreak and then we can begin practicing how to 
do the procedures I just describeJ to yo u. Are there any 
guest ions? 
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THE 7-SYSTEM VISION HEALTH SCREENING NAME D.O. B. 
DATE ATTENDING DOCTOR 
THE BONY SKELETON YES NO 
1. Head is symmetrical c:::J c:::J THE VASCULAR SYSTEM YES NO 
2. Anterior and posterior fontanelles are 
open c:::J c:::J 1. The skin of the lids and surrounding 
3. Brows are arched symmetrically c:::J c:::J globe is normal in color and free of. 
4. Head circumference is within normal vascularity c:::J c:=J, 
limits c:::J c:::J 2. The irises are the same color, smooth 
5. The orbits of the eyes are nearly in texture and slightly domed c:::J c::::J 
circular and are of equal size c:::J c:::J 
THE NEUROMUSCULAR SYSTEM 
THE SOFT TISSUE 
1. CN II, Ill, IV and VI 
1. The eyeball is normal in size and does • The eyes fixate and follow light c:::J c:::J 
not protrude c:::J c::::J 2. CN Ill, VII and Levator 
2. Tissue surrounding the orbit is smooth • Eyelids open and close normally c::::J c::::J 
and even c::::J c:::::J 3. CNV 
3. Epicanthal folds are within normal limits c::::J c::::J • The blink response can be elicited c:::J c:::J 
4. Skin of the lids and surrounding globe 4. CN VI and VIII 
is normal in color and free of angiomas, • Rotational eye movements are elicited 
tumors, nevi c::::J c::::J opposite to movement of the body c:::::J c::::J 
5. The eyelashes are directed away from 
eye c::::J c::::J THE VISUAL SYSTEM 
THE GLANDS 
1. Pupils are equally round c::::J c::::J 
1. The tear drainage system is open with 2. Pupils are responsive to light with 
no excess tears or wetness of the eye c::::J c::::J direct I consensual responses c:::J c::::J 
2 . There is a reflective tear layer over the 3. Hirschberg reflexes are equal 
cornea c:::::J c::::J • If no, record response for each eye c::::J c:::::J 
3 . The eye is free of yellowish discharge r::::::J r::::::J 4. Red reflex is uniform in color and 
free of black spots or shadows r::::::J r::::::J 
THE LYMPH SYSTEM 
• size and brightness of both reflexes 
are equal r::::::J r::::::J 
1. Preauricular and submandibular 5. Bruckner II 
nodes are normal size and non-tender c::::J c::::J • each pupil constricts with no pupillary escape r::::::J c:::J 
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NEONATAl 
CONJUNCTIVITIS 
! 
i AGE 
I Within 24 hrs. 
0- 5 days 
5 days to 
5 weeks 
5 days+ 
5 weeks to 
5 years 
j 5 years+ 
PROBABLE CAUSE 
Allergic reaction to 
chemical substance 
Neisseria species 
Chlamydia/Syphilis 
viral (rare) 
H. influenza, 
S. aureus, 
S. pneumonia 
S. aureus 
DDX- SIGN PROBABLE CAUSE 
Pustulant discharge Bacterial 
Watery discharge Viral or allergic 
Blood spread Hemorrhagic 
throughout the 
conjunctiva (or retina) 
with or without discharge 
::.;.:>-~_·,. _{ 
RECOMMENDED 
INFANT/PEDIATRIC 
EXAMS 
(if no complications) 
Birth - Screening 
6 months- Full Exam 
2 years- Full Exam 
5 years- Full Exam 
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SLIDE # 
18.8 
13.8 
18.18 
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TOPIC MA'I''I'ER 
Eye Poster 
Strabismus and head tilt 
Strabismus and eye closure 
Accommodative ET 
Congenital ET 
Causes of ET 
Epicanthal folds due t o 
uneven f~cial structure 
Epicanthus 
High risk births 
Angle Kappa 
Normal Hirschberg resp onse 
Positive angle kappa 
Congenital Cataracts 
Congenital Cataracts 
Abnormal Bruckner response 
Bilateral leukocoria 
Normal red reflex response 
NLDO 
Conjunctivitis of the Ne~born 
Acute bacterial conjunctivitis 
Dermoid cysts 
Lid coloboma 
Coloboma 
Retinoblastoma 
Infa n tile glaucoma 
I n fantile glaucoma 
Infantile gl au c oma 
Congenital ptosi s 
Trichiasis 
